Abstract
Introduction
The 12-lead ECG has long been the standard clinical tool for assessing cardiac disease and can provide general information about the site and extent of myocardial infarction (MI). For example, abnormalities in early depolarisation (Q waves) and early repolarisation (ST segment) are key indicators of chronic and acute MI respectively. The enhanced spatial resolution provided by multiple electrode body surface potential (BSP) systems should allow more detailed information about MI as reported by Mirvis [1] . Our aim was to assess the standard diagnostic ECG features of MI applied to BSP recordings as part of the 2007 PhysioNet/Computers in Cardiology Challenge [2] . The aim of Challenge 2007 is to establish how well one can characterize the location and extent of moderate to large, relatively compact infarcts using electrocardiographic evidence (supplemented by a model of the torso geometry and conductivity), in comparison with a "gold standard" expert analysis of gadolinium-enhanced MRI data.
Methods
Data were provided from 4 patients with MI, comprising 352-lead BSP (derived from 120 electrode recordings) and 12-lead ECG. For two of the patients, which constituted the training set, the location and extent of infarct was also provided using a 17 segment classification system [3] . We created maps of body surface potential amplitudes through key stages of the ventricular cycle; depolarisation (QRS), repolarisation (ST segment and T wave) as well as repolarisation interval (QT) measured automatically [4] . Maps were created using map3d [5] .
Clinical assessment of 12-lead ECG and 120 lead body surface potential recordings were carried out independently by three cardiologists.
To determine the extent and location of MI for the two patients (test set) for which these were unknown, we compared the maps and clinical assessments for these patients with those from the training set.
Results
Figures 1 to 4 show the maps of the QRS, ST, T and QT respectively for the 4 patients. In each figure the front of the torso appears on the left and the rear on the right of the figure and each are scaled independently, potentials in µV, duration in ms. The representative signal at the top of figures 1 to 3 is from training case 1 at node location 258. Training case 2 and test cases 1 and 2 exhibited normal QRS axis, while this was abnormal in training case 1 (figure 1). ST was greater than 200 µV in training case 1 and test case 2. All cases had maximum ST in the central chest region, but the area of maximum ST was largest in test case 2 perhaps indicating a greater area of tissue damage relative to the other cases (figure 2). T wave axis was normal in training case 1 and test case 2, but was notably different to QRS axis in all but test case 2 (figure 3). QT maps showed a more complex pattern than the dipolar maps of potentials. Interpretation of the maps was difficult because QT measurements could not be made in some leads due to small amplitude T waves (figure 4). 
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Discussion and conclusions
Based on the limited training set of 2 patients we were unable to derive an algorithm for location of MI site from clinical features of BSP maps. Further analysis based on BSP dynamics or ECG imaging, which provides an estimation of the epicardial potentials from BSPs and detailed anatomical data for each patient (also provided for the Challenge), may provide alternative solutions to this challenge [6] .
